En tant que l'un des plus grands pays exportateurs du monde, la Chine a connu une importante croissance de ses investissements directs à l'étranger (IDE sortants). Dans cet article, les auteurs examinent les effets des facteurs liés à l'exportation sur les IDE sortants de la Chine grâce aux mesures de soutien à l'exportation et à la base d'exportation. À partir de données recueillies au moyen d'un panel couvrant la période 2003-2010 et concernant 144 pays, dont le Canada, les auteurs observent un effet important de la croissance des exportations sur les IDE sortants de la Chine. De plus, la base d'exportation occupe une place importante dans les IDE sortants de la Chine, une tendance qui s'est renforcée au cours des dernières années. Par ailleurs, les marchés des pays d'accueil voisins n'ont pas d'effets importants sur les IDE sortants. Les IDE sortants de la Chine ont un effet d'agglomération indéniable dans les pays d'accueil, et particulièrement dans les pays à revenu élevé. Ces résultats empiriques suggèrent que la Chine doit prêter attention aux doubles effets de son soutien à l'exportation et de sa base d'exportation sur ses IDE sortants. Le gouvernement devrait encourager les entreprises à mettre en place une stratégie portant à la fois sur le commerce et les investissements, et créer une plateforme de réseautage d'investissement pour protéger les investissements étrangers des entreprises.
Introduction
Since China's reform and opening up three decades ago, its economy has maintained steady growth because of its comparative advantage in exports, and it has become a major world exporter. Meanwhile, its OFDI has been growing rapidly. According to statistics from the Statistical Bulletin of China's Outward Foreign Direct Investment prepared by MOFCOM (2015) , both the imports and the exports of foreign affiliates of Chinese enterprises have grown rapidly. In 2009, imports and exports by domestic investing entities to their overseas enterprises totalled US$163.6 billion, including exports of US$50.5 billion, and the flow of non-financial OFDI amounted to US$47.8 billion. In 2014, imports and exports by domestic investing entities amounted to US$448.1 billion, including exports of US$110.2 billion, and the OFDI increased to US$107.2 billion 1 (Figure 1 ).
With the increase in foreign affiliates' volume of imports and exports, China's OFDI kept growing. Another remarkable feature of China's OFDI is that wholesale and retail OFDI accounted for more than 10 percent of the OFDI. China's wholesale and retail OFDI always placed in the top three of the various OFDI industries and has gradually increased over the past two years. This is distribution-oriented foreign direct investment (FDI), which plays an important role in fostering export services and commodity distribution. Its purpose is to promote sales in the foreign market, so we regard it as export-supporting OFDI (Krautheim 2013) . As a result, we propose that China's OFDI has an export-supporting effect and that the relationship between exports and OFDI is complementary.
The rapid growth of China's OFDI has attracted wide attention from scholars, and many studies have investigated the motivations behind China's OFDI using firm-level data. However, these motivations are limited to strategic asset-seeking (e.g., Deng 2009; Hong and Sun 2006) , natural resource-seeking (e.g., Buckley et al. 2007; Kolstad and Wiig 2012) , marketing-seeking (e.g., Ramasamy, Yeung, and Laforet 2012; Sutherland and Ning 2011) , and efficiency-seeking (e.g., Sutherland and Ning 2011; Ning and Sutherland 2012) aspects of OFDI and ignore the institutional constraints (e.g. Child and Rodrigues 2005; Cuervo-Cazurra, Narula, and Un 2015) .
In addition, little research has studied the motivations behind China's OFDI from a macro perspective, and the effects of export factors on China's OFDI have been neglected and underexplored. However, the relationship between FDI and exports has been the subject of a variety of theoretical and empirical research. The debate about whether there is a complementary or a substitution relationship between OFDI and exports has been researched for decades, but there is still no consensus on their relationship, and most of these studies are based on the FDI that originates from advanced countries. Hence, there is little understanding of the empirical relationship between OFDI and exports in the context of emerging markets. To fill these research gaps and to respond to the rapid growth of China's OFDI, this article focuses on the effects of export factors on Chinese OFDI from a macrolevel perspective.
We analyse export-supporting and export platform aspects of OFDI. To interpret these trends in China's OFDI and exports, this article builds on panel-data vector auto regression (VAR) and spatial econometrics models. Using data on China's OFDI in 144 host countries for 2003-2010, we examine export-supporting OFDI and the theory of a complementary relationship between exports and OFDI. We also explore the factors affecting China's export platform OFDI. Because this study focuses only on the spatial effect of OFDI, we pay more attention to the effect of a third country on OFDI. 2 This article contributes to a better understanding of the relationship between OFDI and exports in the Chinese context and enhances insights into two types of OFDI: export-supporting FDI and export platform FDI. This article also enriches the literature on China's OFDI and exports. Specifically, we analyze the causal relationship of export-supporting OFDI using a panel-data VAR model and the spatial effects of export platform OFDI using a spatial panel model. The model's estimated parameters are consistent with expectations and are highly statistically significant.
The rest of this article is organized as follows. The ''Literature Review'' section reviews the theoretical and empirical literature on internationalization of firms and the relationship between OFDI and exports. The third section, ''Data Sources and Methodology,'' introduces the empirical model specifications and the data. The ''Trade Factors in China's OFDI in View of Export-Supporting'' section reports the empirical results in the view of export supporting, and conducts a quantitative analysis and robustness checks. The fifth section, ''Trade Factors in China's OFDI in View of Export Platforms,'' reports the empirical results in the view of export platforms. Last, the final section provides some concluding remarks and implications of the research.
Literature Review
FDI is an essential determinant of international trade and growth performance experienced by the different economies and enterprises (e.g., Albu 2013; Ang 2008) . As a result of fast FDI growth and its importance, there has been substantial theoretical and empirical interest in investigating its causes and consequences. One important research theme is the relationship between FDI and exports, that is, whether OFDI and exports are substitutes or complements, which has been the subject of numerous theoretical and empirical research since the 1950s. To understand the impact of exports on FDI, it is important to understand firms' motivation for internationalization as well as the process of internationalization.
Internationalization Theory and Foreign Direct Investment
One of the most profound theories explaining firms' FDI is Dunning's (1988 Dunning's ( , 1993 eclectic paradigm. Dunning developed his eclectic paradigm for researching the determinants of FDI by specifying three necessary conditions: ownership advantage, location advantage, and internalization advantage. Dunning's theory assumes that to compete with domestic and foreign enterprises in the foreign market, a company needs to have an ownership advantage and a location advantage to manufacture in foreign markets; otherwise, the firm will export products to the foreign market. Viewed through this theoretical lens, FDI is a substitute for exports, which inhibit the home country's exports. On the basis of the eclectic paradigm, Dunning (1998) further outlined four motives for FDI:
1. Marketing seeking (a horizontal strategy to access the host market); 2. Resource seeking (for raw materials, infrastructure resources, etc.); 3. Efficiency seeking (a vertical strategy to take advantage of lower labour costs); and 4. Strategic assets seeking (for innovation, technology, etc.).
Dunning's four motives are widely adopted as a foundation for the analysis of Chinese OFDI (e.g., Buckley et al. 2007; Cheung and Qian 2009; Ning and Sutherland 2012) . Paralleling the development of internalization theory, Johanson and Vahlne (1977) attempt to explain the process by which firms from small markets internationalize their activities. They propose that internationalization is a cumulative, path-dependent process whereby firms' international expansion patterns are a function of their past international experience and knowledge base Vahlne 1977, 1990 ). Johanson and Vahlne's internationalization theory (Uppsala Model) argues that a firm with little or no international experience typically enters an overseas market by exporting. It progresses to establishing a sales subsidiary and eventually to investing in production facilities. Hence, the Uppsala Model clearly implies that firms can acquire market knowledge through their exports to host markets. Using this logic, exporting can promote firms' OFDI. The driving force of the internationalization process of the Uppsala Model is experiential market knowledge (Johanson and Vahlne 1990) .
In this mode, Forsgren (2002) argues that knowledge acquisition and organizational learning are central issues for the Uppsala Model and complains that the Uppsala Model emphasizes reactive learning (from ''personal experience'' and ''arises from their [current] activities'' (as quoted in Vahlne 1977, 261 from Penrose 1966, 53 ) (e.g. exports to a specific country) rather than proactive learning, which focuses on the search for new work solutions through imitation (learning by observing other firms with high legitimacy and acting in a similar way). This implies that firms will learn marketing knowledge and information from each other's activities (e.g., exports). If a country has substantial exports to a host country, then the firms in that country will in general have more knowledge and information about the host country, which can encourage them to invest more in the host country.
Another explanation for internationalization of FDI is proposed by Rugman (1981 Rugman ( , 1996 . He asserts that a firm goes abroad to further expand on its firm-specific advantage (FSA). FSAs, such as technological and marketing knowledge, as well as superior managerial capabilities, are proprietary to the firm (Rugman and Verbeke 2003) . This reflects the ownership advantage proposed by Dunning (1988 Dunning ( , 1993 . Unlike Western multinational corporations (MNCs) who transfer knowledge and technology through their FSAs, Chinese MNCs have lacked such FSAs for some years. Chinese firms instead build scale economies based on country-specific advantages (CSAs) of relatively cheap labour and natural resources. These CSAs help Chinese firms to produce substantial quantities with low costs and drive them to export. Hence, when investing abroad, Chinese firms are more likely to exploit CSAs and promote exports.
These three theoretical models do not seem to provide a full understanding of Chinese firms' OFDI and the effects of exports on Chinese OFDI. The debate about whether there is a complementary or a substitution relationship between OFDI and exports has been ongoing for decades. Theoretically, exports and OFDI have usually been treated as alternative modes of supplying foreign markets. In this sense, FDI represents a substitute for the home country's exports. On the basis of the alternative model of investment and trade provided by Mundell S74 Wang, Liu and Su (1957) , some studies (Du and Zhou 2010; Ma 2010) argue that substitution is found between China's OFDI and trade and that the heavier the trade barrier, the more OFDI there is. Nevertheless, this seems to contrast with more recent developments in the theory of trade and in industrial organization, which show that the volume of trade and the emergence of MNCs are positively related. This is because OFDI by MNCs that look for better access to the international market will lead to a complementary relationship with exports; OFDI facilitates exports. Clearly, in the literature, the impact of exports on OFDI is not clear cut.
Combining these theories, we propose that exports are an important driver of China's OFDI because of two important effects of exports: export-supporting FDI and export platform FDI.
Export-Supporting Outward Foreign Direct Investment
Export-supporting OFDI is consistent with a complementary relationship between OFDI and exports (Krautheim 2013) . The traditional view of the complementary relationship between OFDI and exports focuses on the positive effects of FDI on exports. In contrast to this traditional view, this article focuses on the effects of exports on China's OFDI. That is, exports are a driver of OFDI.
On one hand, when a firm has a substantial increase in exports, it is in general more likely to invest in establishing marketing, distribution, and service affiliates to support the expansion of its exports, because exports alone are insufficient to satisfy customers' needs and provide good services in host markets, and it is difficult for the firm to maintain its competitive advantage. This is supported by the study of Hanson, Mataloni, and Slaughter (2001) . On the basis of investigation of wholesale and retail OFDI, Hanson et al. identify that, to support and expand exports to the host country, many enterprises economize on warehousing, distribution, marketing, and after-sales services in the host country through their wholesale and retail affiliates. Similarly, Wang, Mao, and Gou (2014) indicate that small-and medium-sized Chinese enterprises' OFDI is intended to support and facilitate Chinese exports to host economies by establishing marketing or sales affiliates. Reviewing China's OFDI in terms of opportunities and challenges, Karl (2011) proposes that, because enterprises still lack experience in internationalization, they should make use of the existing trade relationship with the host country and actively release the codes. In particular, the products should meet general international standards. Bhasin and Jain (2015) study the factors determining host country attraction of OFDI from India and found the potential export-supporting effect. Indeed, with increasing specialization and rationalization of global production across numerous countries, and the deepening division of labour, the growth trend of export-supporting OFDI will continue to be strengthened. Hence, exports seem to generate positive influences on China's OFDI.
On the other hand, China's substantial exports have helped Chinese firms to build a variety of business networks with foreign firms and gain international experience and much knowledge and information on foreign markets. On the basis of the Uppsala Model, if a firm has more marketing knowledge, this firm is more likely to engage in more FDI. According to this logic, the knowledge and network assets developed through exports enable Chinese firms to better understand foreign market needs and to build business networks with foreign firms. This can help Chinese firms to find more business opportunities and gain the capability to invest abroad. Indeed, numerous Chinese firms have become mature MNC suppliers at the lower end of their global production chains. Apparently, as several scholars (e.g., Luo and Tung 2007; Mathews 2006) state, this relationship with foreign MNCs can lay a foundation for latecomers to catch up and gain the resources and knowledge needed to move up the value chain and later expand globally. This is consistent with the notion of Sutherland and Ning (2011) and Ning and Sutherland (2012) that some successful businesses have entered MNCs' global supply chains and developed strong networks with these MNCs, which may encourage these Chinese businesses to conduct further OFDI. In this sense, exports are a positive driver of China's OFDI.
Export Platform Outward Foreign Direct Investment
With global production and the deepening division of labour, another phenomenon is that a parent enterprise sets up affiliates in a particular host country intending to export final goods from the affiliate to a third country (Ekholm, Forslid, and Markusen 2007) . This is called export platform OFDI. In contrast to traditional OFDI in which the affiliates in the host country service the local market or the parent country, export platform OFDI plays a significant role in spatial effects on strategies and describes the OFDI activities reasonably. Reflecting the growing importance of export platform FDI in the real economy, research such as that of Neary (2002) , Yeaple (2003) , Ekholm et al. (2007) , and Mukherjee and Suetrong (2012) attempts to explain the incentives for export platform FDI by constructing a partial equilibrium oligopoly model. These models illustrate that export platform FDI is driven by a trade-off between the lower production costs of the FDI host country and the trade costs.
The importance of export platform FDI is stressed in a study by Hanson, Mataloni, and Slaughter (2005) . Using data on the foreign operations of US MNCs, they report that although the average share of exports in affiliate sales has remained constant at about one-third, it substantially increased in Mexico and Canada after the formation of the North American Free Trade Agreement. 3 Especially with the New Economic Geography (NEG) incorporating spatial factors into the mainstream neoclassical model, the space network effects of spatial heterogeneity have attracted attention in various fields of economics. The NEG emphasizes the agglomeration effect and export platform OFDI caused by the thirdcountry effect, which incorporates the factors of spatial heterogeneity deeply and widely into the analytical framework of mainstream economics and the study of enterprises' choice of location and influence mechanisms for their OFDI. In this scenario, Blonigen et al. (2007) indicate that export platform FDI builds a production affiliate in a region and that affiliate serves the surrounding regional markets. Thus, there is a negative correlation between the FDI of one region and that of its surrounding regions.
Moreover, the rise of free trade agreements with lower internal trade barriers but higher external trade barriers may contribute to the trend toward export platform FDI (Lee and Lee 2016) . This might be more applicable in China. Chinese exports grew steadily and surged dramatically in the new millennium because of the low cost of both materials and labour, large production capacity, and government support. However, China has faced pressure from advanced economies because of its large trade surplus, and Chinese firms are under increasing pressure from more and more antidumping investigations. Therefore, it is becoming increasingly difficult for Chinese firms to expand their international market through direct exports. Meanwhile, increasing labour costs and appreciation of Chinese currency have also contributed to export difficulties. Because exports are threatened, an increasing number of Chinese firms have started conducting OFDI, particularly export platform FDI, to reduce trade barriers and promote exports.
For example, the Chinese textile firms that invest in Cambodia and Africa take advantage of quota-free access for exporting to the United States and the European Union. Chang's (2014) recent study confirms this idea. Chang indicates that Chinese firms favour an export platform FDI in the petroleum-exporting countries on the basis of the surrounding market potential effect and spatial effect. Similarly, Xie and Liu (2011) find that both China's OFDI and its international trade are affected by the third-party effect; trade is the precursor of investment, and there is a complementary relationship between them. Although Xie and Liu study China's OFDI from the spatial perspective, they neglect the effect of export platform OFDI and do not consider the spatial effects on China's OFDI.
In summary, this article assumes that China's OFDI has an export-driven nature based on export-supporting and export platform OFDI. That is, China's OFDI is an important factor in facilitating and increasing exports.
Previous studies have not e Taken into account export-rising OFDI in the study of the relationship between China's OFDI and exports; e Confirmed the causal relationship between China's OFDI and exports with normative methods; or e Analyzed the spatial aspects of China's OFDI with causality tests.
Therefore, we mainly illustrate the key facts about OFDI and exports with VAR and spatial econometrics methods.
Data Sources and Methodology

Data Sources
We start our estimations with data on China's OFDI flows, stocks, and export volume into 144 host To eliminate the impact of heteroscedasticity and make the relationship among variables linear, we transform the variables into logarithms. Export volume, OFDI flow, and OFDI stock are represented as LnExp, Lnofdiflow, Lnofdistock, respectively. Table 1 provides summary statistics for the variables.
The data have some limitations. First, because they are a kind of national macro data, we have not exploited the heterogeneity in China's OFDI. For example, we might distinguish the differences of the relation between OFDI and exports in different industries or compare the differences in the relation of OFDI and exports at different total factor productivities from the perspective of enterprises. More data are needed to overcome these limitations. We are in the process of dealing with these data needs. Second, in this article, spatial weighting of the data is done by means of the physical distance between the countries. Research on gravity models has S76 Wang, Liu and Su measured the distance between different countries by their trade relationship, which is a way to measure the closeness of a country's relationship with the other countries and its position in the international market. Future studies should improve on this.
On the basis of the data in Figure 2 , there is a significant positive correlation between OFDI flows and exports. According to the trend of elasticity, a 1 percent change in export volume may lead to a more than 1 percent change in OFDI flows.
Method
According to previous descriptive statistics on correlations and trends in China's OFDI flows and export volume shown in Figure 1 and Figure 2 , one could conclude that there is a significant correlation between the two. Because there is no specific theory on the correlation between China's OFDI and exports, and especially no consistent models to estimate their causal relationship, we assume that there is a long-term cointegration between them. We treat the endogenous relationship that may exist between China's OFDI and exports by applying a paneldata VAR model. There is little rigorous empirical research on the correlation between China's OFDI and exports, but we use existing theory and modelling techniques to address this gap in the literature on China's trade and outward direct investment. Time-series VAR models, which have been widely used in recent years, regard all the variables in the system as the lag value of each endogenous variable. However, scholars find that the VAR model is restricted in practice because it requires a long time span for the data. Holtz-Eakin, Newey, and Rosen (1988) were the first to apply the VAR method to the panel data model. With the development of Arellano and Bond (1991) and Blundell and Bond (1998) , for example, this method has become mature, taking both time-series and panel data into consideration. According to the panel-data VAR model, assuming that the variables lnX it are stationary,
where lnX it-n is the nth-order lag term of lnX it , A is coefficient matrix, a i is the vector of individual effect, b t is the vector of time effect, and u it is stochastic disturbance, which is assumed to be independent from lnX it . As a lag length, n is lag phase selected according to information criteria. Dickey-Fuller (ADF) test is applied to examine the stationarity of variables. This article uses a Levin-Lin-Chu test, which is a unit root test of same roots, and a Fisher-ADF test, which is a unit root test of different roots. Moreover, it is very important to select the optimal lag order of variables; if the lag phase is too small, it will lead to serious autocorrelation of error terms, which makes the estimation of parameters biased, and if the lag phase is too big, it will make the degree of freedom too small, affecting the validity of the model's estimation. The Akaike information criterion (AIC), Bayesian information criterion (BIC), and Hannan-Quinn information criterion (HQIC) are used in lag order identification. 4 The results are presented in Table 2 . According to the results of the two kinds of panel unit root tests (see Table 2 ), all of the explained variables significantly reject the null hypothesis that the variables are non-stationary. The three variables, therefore, are stationary variables, so we are able to perform the panel regression and Granger causality test. Furthermore, according to the results from the three criteria, the AIC indicates that the two-order lag is optimal, whereas the BIC and HQIC indicate that the one-order lag is optimal. In our experience, the BIC and HQIC tend to choose a simplified model, and the AIC tends to choose a complicated model. Given this, we choose to establish an econometric model with a one-order lag.
Factors of China's Export-Supporting Outward Foreign Direct Investment
On the basis of the results of stationary tests, we estimate the panel data VAR model, whose results would be relatively accurate. The results are shown in Table 3 . The second column presents the results for the full sample. We then divide the sample countries into highincome and low-income countries. The third and fourth columns present these results. 5 As shown in the Full Sample column, a one-order lag of exports and OFDI stock is significant and positive at p < 0.01, which indicates that China's OFDI is affected by a significant rise in exports; this means that a 1 percent increase in export volume causes a 0.541 percent increase in OFDI flows. It implies that the effect of China's exportsupporting OFDI is very obvious and consistent with the studies of Xie and Liu (2011) and Zhang (2005) . In accordance with Xie and Liu's conclusion, China's OFDI stock has a significant and positive effect on OFDI flow, indicating that the activities of China's OFDI are driven and influenced by the previous location choice of OFDI and that the existing foreign affiliates have demonstration effects. So an agglomeration phenomenon appears. The one-order lag of OFDI flow is insignificant, indicating that there is no sustainable direction of OFDI flow and that OFDI flow will not be pulled by previous OFDI flows. In addition, as shown in the Full Sample column, when export volume and OFDI stock are dependent variables, OFDI flow is insignificant even at p < 0.1, indicating that export and OFDI stock is not pulled by OFDI flow, consistent with Zhang (2005) . Thus, China's exports affect OFDI, but OFDI has no effect on exports. 6 The results in the High Income and Low Income columns of Table 3 are the same as those in the Full Sample column, which indicates that there is an obvious export-supporting effect on China's OFDI even when investing in host countries with different income levels. This result is also quite in line with the practice. Since China's economic reforms and opening up, Chinese products, have, on the basis of their comparative advantages, mainly been exported to high-income developed countries. In the 21st century, with the accumulation of foreign exchange reserves and the need to expand overseas markets, a large number of enterprises further accelerated and set up wholesale and retail affiliates. In this way, an export-supporting OFDI happens in host countries, especially in countries with an export trade network. Therefore, there is a significant export-supporting effect on China's OFDI whether one uses the full sample or a subsample.
The results differ for some low-income countries. The Low Income column shows that a 1 percent increase in export volume will cause a 1.541 percent increase in OFDI flows, which indicates that the export-supporting 
Causality Test between China's OFDI and Export Volume
To strengthen the model's credibility, we perform a causality test between China's OFDI and export volume.
The results are shown in Table 4 . As shown in Table 4 , the null hypothesis that LnExp and Lnofdistock are not the Granger causality of Lnofdiflow is rejected at p < 0.1, indicating that export volume and OFDI stock are the Granger causes of China's OFDI flows. The remaining do not reject the null hypothesis, indicating that China's OFDI is not the Granger cause of export volume and that there is one-way Granger causality between China's OFDI and export volume. These results are in line with the results shown in Table  3 and provide evidence for establishing a spatial econometric model of export affecting OFDI flows.
Trade Factors of China's Outward Foreign Direct Investment in View of Export Platforms
Model Specification
There is wholesale and retail OFDI in China's OFDI, and exports of foreign affiliates increase year by year. In this scenario, we further assume that exports in China's OFDI may have spatial effects, which means there may be export platform OFDI. Taking this into account, on the basis of the VAR model discussed earlier, we assume that China's OFDI is affected by the third country and thus that its OFDI is indirectly affected by the host country's spatial effect. Therefore, we introduce a spatial factor, and we examine whether there is a third-party effect on China's OFDI by means of spatial autoregressive and spatial error models. The empirical study demonstrates that there is an obvious third-party effect together with an aggravating trend in recent years. Thus, we further assume that an obvious spatial heterogeneity exists, and the estimation avoids possible endogeneity in the data to some extent. We study the spatial effects of China's export platform OFDI by using these two kinds of spatial econometric model. These models make two assumptions: First, data collection of observations associated with spatial units might reflect measurement error. This would occur if the administrative boundaries for collecting information do not accurately reflect the nature of the underlying process generating the sample data. The second and perhaps more important assumption is that the spatial dependence of economic or regional activity may truly be an important aspect of a modelling problem. All of these problems rely on notions of spatial interaction and diffusion effects, hierarchies of place, and spatial spillovers.
Spatial Autoregressive Model
where Lnofdiflow it is China's OFDI flow to host country i in year t, LnExp it-1 is export volume, and Lnofdistock it-1 is OFDI stock. The spatial variable WLnExp it-1 represents the third-party effect of exports on China's OFDI. r is the coefficient of spatial lag vector ranging from À1 to 1, which estimates the effect of the spatial relationship in OFDI captured by W. When r is positive, it means that there is a complementary relationship between the host country and its surrounding regions when accepting OFDI from China. When r is negative, it means there is alternative relationship between them. The trade factors that affect exports from China to its surrounding regions transfer such an effect. W is the spatial weighting matrix. We set up an adjacent matrix according to the rule of Queen; W can then be expressed as W ij ¼ 1; when i is adjacent to j 0; when i is not adjacent to j ( where i and j represent host countries, i ¼ 1,2, . . . , m, j ¼ 1, 2, . . . , n; m ¼ n or m A n. The spatial matrix is an n-order symmetric matrix composed of 0 and 1, which indicates the adjacent relations among host countries; 1 means that the two host countries are adjacent, and 0 means that they are non-adjacent. When I equals j, W ij equals 0, and the diagonal of spatial matrix is 0. The spatial matrix can be expressed as follows:
Spatial Error Model
We also introduce spatial error variables and transform the preceding model into a spatial error model:
where l is the spatial error coefficient, which should be paid more attention to, and ranges from À1 to 1. It reflects the effects of uncontrollable factors of the OFDI of surrounding regions of a host country on investment in the host country. The larger the value of l is, the larger the effect of uncontrollable factors; otherwise, the effect is smaller. W is the spatial weighting matrix, which is constructed in the same as in Equation (2), and the meanings of the remainder variables are consistent with model (2) as well.
In this article, we conducted regression by using the extended command SPWEIGHT (Stata version 12.0, StataCorp LLC, College Station, TX). Because this command restricts the maximum size of the matrix, we are not able to set up the (144 Â 8) Â (144 Â 8) block matrix needed. Because the focus in this section is whether the spatial effects of China's exports affect China's OFDI, and we, relative to the preceding section, pay less attention to the change or difference of time, we compromise, constructing W as a 144 Â 144 square matrix and conducting the regression with the average of each variable in different years.
Empirical Results and Interpretation
On the basis of models (2) and (3), we estimate the spatial effects of exports on China's OFDI flow. The results are shown in Table 5 . The second and third columns report the results of our full sample from 2003 to 2010. We then divide the samples into two parts to estimate the robustness of the model's results. 7 The first observation is the core variable coefficient.
1. The overall impact of spatial lag variable: r is less than zero and is significantly negative at p < 0.1, indicating that the effect of export platform OFDI on China's OFDI is statistically significant and large. In terms of the spatial effect of surrounding regions on the OFDI of the host country, the value of r is negative, which implies that there is a substitutional relationship between the OFDI from China to a host country and the exports from China to the surrounding regions. Specifically, the lower the level of direct exports from China to the surrounding regions of a host country is, the higher the level of OFDI from China to this host country, which reflects that China prefers the host country as a platform to export products to the regions surrounding the host country. This is in line with Blonigen et al.'s (2007) conclusion. Export platform OFDI is one of the international strategies of enterprises. Enterprises often set up a production affiliate in a host country and export from it to the surrounding regions. However, if the level of direct exports from China to a country is high, the level of export-arising OFDI in its surrounding regions is high, as concluded earlier. At this time, China does not need the country as a platform to serve the surrounding countries. Thus, the OFDI from China is less. 2. The segmented estimation of spatial lag variable:
The export platform effect of China's OFDI is more significant from 2007 to 2010, indicating that with the strengthening of Chinese MNCs, the pattern of internationalization is more and more diversified. Furthermore, the strategic internationalization competence of the MNCs has gradually been enhanced. Also, MNCs emphasize flexibility in export and FDI so as to avoid the dual barriers of the host countries to China's export and FDI. 3. The effect of the space residual factor: No matter which sample range is estimated, l is insignificant at p < 0.1, indicating that the uncontrollable factors of surrounding regions do not significantly affect the OFDI from China to a host country. It also shows that China's OFDI only concerns the spatial effect of exports in surrounding regions and that macro fundamentals have not been taken into consideration. The lack of monitoring of the unpredictable factors of surrounding regions will increase the potential risks of China's OFDI in the long run.
The second observation is the effects of traditional variables. In the second and third columns, for the full sample, the export variable is significant and positive at p < 0.1 for the spatial autoregressive model and the spatial error model. It implies that China's exports have a positive effect on OFDI, which is consistent with the results of the VAR model in the ''Trade Factors in China's OFDI in View of Export Arising'' section. However, for the 2003-2006 subsample, the export variable is insignificant and positive at p < 0.1, whereas for the [2007] [2008] [2009] [2010] subsample, that export variable is significant and positive at p < 0.05. These results indicate that with the strength of competitiveness of Chinese enterprises and the diversity of the patterns of internationalization, export-supporting OFDI has gradually prevailed in recent years. In line with these results, OFDI stock is significant and positive at p < 0.1 in the three estimation ranges. Moreover, the coefficient for the 2007-2010 subsample is relatively bigger, indicating that the agglomeration effect of OFDI is more and more important.
Conclusions and Implications
This article investigates the trade aspects of China's OFDI in view of export supporting and export platforms and the effects of exports on China's OFDI. Our results indicate that exports are an important facilitator of China's OFDI. First, the effect of export supporting on China's OFDI is significant. That is, exports are an essential driver of China's OFDI. Wholesale and retail OFDI, referred to as export-supporting OFDI, plays a key role in supporting and facilitating foreign sales. Also, the segmented estimation indicates that the export-supporting effect on China's OFDI is significant at different levels of income in host countries. There is a strong correlation between OFDI and exports in low-income host countries. Hence, there is a complementary relationship between China's OFDI and its exports in the long run.
Second, the impact of export platform OFDI is substantial. There is a strong relationship between the OFDI from China to a host country and its exports to the surrounding regions. This relationship indicates that the international economic crisis made China's enterprises participate in overseas competition through OFDI, thus compensating for the loss of exports resulting from the increased trade barriers. Third, the uncontrollable factors of surrounding regions have no significant effects on OFDI from China to a host country. This implies that the macro fundamentals have not been taken into consideration in China's OFDI. Our empirical findings have some insightful implications for both home and host governments, and we propose the following policies that should be taken into consideration by the host countries to attract more OFDI from China to help with their domestic economic development. For home countries, especially countries with strong export networks, the Chinese government should encourage enterprises to establish wholesale and retail affiliates as export-supporting OFDI in host countries, so as to increase exports and enhance domestic firms' international competitiveness. Also, the home government should encourage MNCs to try more flexible systems in the process of exports and FDI, and thus maintain the country's economic stability and development, when confronting shrinking demand in international markets and trade barriers. Furthermore, the Chinese government should accelerate the establishment of Chinese business alliances or associations overseas, which can help Chinese firms to provide useful guidance and local commercial networks to operate in the host country. This can reduce the potential risk to China's OFDI and further exploit potential business opportunities in the host country.
Host governments should take advantage of their geographic location and economic and political positions and maintain a friendly business environment for foreign investors to attract FDI inflows and become high-quality export platforms. More specifically, host country governments can take advantage of their industries' strength and trade agglomeration and set up trade platforms to attract export-oriented enterprises to develop their own wholesale and retail affiliates. Host countries may also use their location advantages to strengthen the functioning of a free trade area and get in line with the overseas markets in terms of taxes, customs management, business environment, and so forth by taking an active part in exploiting multilateral trade relations and political and economic networks with neighbouring countries. Also, host countries can initiate cooperative projects with neighbouring countries to cultivate a better foreign trade infrastructure and establish economic cooperation zones.
All of these can help a host country be a regional transferring region and build international common platforms. This will increase exports to other countries, thereby helping the host country's economic development. Meanwhile, the host government may pay attention to and gain an understanding of the home government's policies and the economic strategy and thus take advantage of them. This is particularly important in developing countries, because the policies and strategies of the developing country's government have more influence on firms' strategies and behaviour. For example, the Chinese government recently proposed the ''One Belt, One Road'' strategy to implement international industry cooperation and motivate more countries and regions to take part in ''One Belt, One Road'' platform construction. To take advantage of this strategy, many Chinese firms are seeking opportunities for OFDI activities in the relevant countries, and an increasing number of countries are using these opportunities to cooperate with Chinese firms and attract FDI activities.
One thing that stands out is the higher statistical significance of OFDI flows and stocks on exports for low-income countries (middle set of estimates in Table  3 ), although this is still not very statistically significant. This might suggest that when Chinese companies invest in low-income countries, the relative lack of inputs, services, and intermediate components in the host countries mean that Chinese companies will have to use more materials and inputs from China (resulting in a larger impact on exports from China to low-income countries, compared with high-income countries). High-income countries, however, tend to have more sophisticated supply and production networks, reducing the need for exports from China. For the developing host country, the government can motivate local firms to produce intermediate components and provide a service relevant to trading (e.g., shipping, insurance), to cooperate with the foreign investors in a local market. Also, this can maintain a better infrastructure and export platform and promote local economic development.
For the developed host country, the government could establish the business platforms (e.g., business association) for both foreign investors and local firms and provide more information and guidance (e.g., foreign investment projects, local demand and supply information) to both sides. This could help foreign investors and local firms find opportunities to cooperate (e.g., becoming suppliers and customers) with each other, thereby sustaining economic development. 4 The AIC, BIC, and HQIC are measures for comparing maximum likelihood models. AIC, BIC, and HQIC are defined as follows: AIC ¼ À2 * ln(likelihood) þ 2 * k; BIC ¼ À2 * ln(likelihood) þ ln(N) * k; and HQIC ¼ À2 ln(likelihood) þ ln[ln(N)] * k, where k ¼ number of parameters estimated and N ¼ number of observations. They may be viewed as measuring fitness and complexity. Fitness is measured negatively by À2*ln(likelihood); the larger the value, the worse the fitness. Complexity is measured positively, either by 2 * k (AIC) or ln(N) * k (BIC). 5 The income levels are divided according to the World Bank's division standard of statistical data. According to the World Bank's analytical classification in 2014 (presented in World Development Indicators, the gross national income [GNI] per capita Operational Guidelines), a low-income country is defined as having a GNI of no more than $1,045, and a lower-middle-income country is defined as having a GNI between $1,046 and $4,125. An upper-middleincome country has a GNI between $4,125 and $12,735, and a high-income country has a GNI of more than $12,735. To simplify the regression, we regard both lowincome and lower-middle-income countries as low-income countries, and both upper-middle-income countries and high-income countries as high-income countries. 6 To further capture the effect of OFDI on exports, we take a two-order time lag specification. The results show that there is no effect of OFDI on exports. 
